The present study was conducted to understand fodder and fuel utilization pattern in village Shahdarah Sharief, Rajouri, India. The common fodder types used were green fodder, top feeds, crop residues and tree leaves. The green fodder consumption was found to be highest (16.83 kg/ day/family) while top feed was least utilized (1.10 kg/day/family). The major fuel types fulfilling the energy demand of local people in study area were wood, LPG and dung cake. LPG constituted the major share of consumption (10.7x10 5 kcal/month) while dung cake consumption was least (3.1x10 5 kcal/month). The total fuel and fodder consumption in study area was 17.2x10 5 kcal/month and 36.65 kg/day/family, respectively. Livestock population of study area was comprised of cow, bullock, buffalo, he-buffalo, goat and sheep with highest share of buffaloes (43.38%) and lowest of he-buffaloes (4.42%).
INTRODUcTION
Forests are deemed to be the green lung of the nation and act as important natural resource for rural livelihood in India, providing variety of products and services. The rural population in most of the developing countries depends mostly on forests mainly for fuel wood and fodder. The energy use pattern in rural India is changing with introduction of clean energy but traditional fuels including fuel wood, crop residue and cow dung still constitute the main source of household cooking energy due to inadequate and unreliable supply of clean energy 1 . In rural India, over 77% households depend on fuel wood and wood chips for cooking, whereas 9% use LPG and the same number (9%) is using dung cakes 2 . Resource demands of fuel and fodder are also high in Jammu and Kashmir due to its temperate, dry and cold arid conditions. Large quantities of energy is required as fuel for cooking of food as well as for keeping houses warm during severe winters. To meet the demands of fuel wood, the households usually depend on forests or other community lands whereas a little is obtained from agriculture fields and markets. In high altitude villages of Kashmir and Ladakh regions, it is reported that fuel wood and kerosene are the two main sources of energy 3 
.
Significant work on resource utilization pattern in Himalayan states of India has been conducted by various workers 4, 5, 6, 7 and some studies have also been reported from Northwestern Himalayan state of Jammu and Kashmir 8, 9, 10 . Due to exploitation of huge quantities of fuel and fodder resources, there is a detrimental impact on the forests which results in deforestation, erratic rainfall, soil erosion, loss of habitat, loss of biodiversity etc. Due to increase in population and changing socioeconomic conditions of the people, fuel, fodder, timber and other forest resources are becoming scarce. Thus, it is necessary to know the resource availability and resource utilization patterns which affect the fuel wood and fodder availability in a particular area. Keeping this in view, the present study was conducted in the village Shahdarah Sharief of district Rajouri to study socio-economic status, and fodder and fuel utilization pattern in the study area.
MATERIALS AND METHODS

Study area
The study area lies in the village Shahdarah Sharief of district Rajouri and located between 32°-58¢ and 33°-35¢ North Latitude and 70 and 74°-4¢ East Longitude at an altitude of 1668 meters above sea level. The village is 29 km away from Rajouri Town and 177 km away from Jammu. The climate is sub-tropical with the temperature ranges from 23-34°C in summer season while it reaches to 15-7°C during winters. The main occupation of people is agriculture and rearing of cattle. The study area has hilly terrain and most of the cultivable lands are located in the slopes where irrigation is not possible and depends completely on rainwater for irrigation. The average land holding is moderate and majority of the families come under middle class income group. The inhabitants in the study area meet their fodder and fuel wood requirement mainly by cutting and lopping of trees from the agricultural fields, forests and homestead area.
Data collection and analysis
A detailed questionnaire was prepared which involved various aspects such as demographic status of the area, asset holding, types of occupation, land use pattern, detail of bovine population, infrastructural facilities, resources endowment, quantity and types of fuel and fodder consumed. The survey was conducted on door to door basis covering 30 percent of the households on random basis from center of the village to the periphery to obtain the real pattern of information.
The survey of demographic status of the study area involved the use of adult units i.e., one man =1 adult unit, one women=0.8 adult unit and one child=0.5 adult unit so as to find out the average size of family 11 . For calculating the landholding the units used were, one kanal =1/8 Acre, and one hectare=2.471 Acres. All kinds of livestock in the sample household were converted into cow units using equality coefficients i.e., 1 cow unit for one cow, 1.5 cow units for one buffalo, 0.15 cow unit for one goat/sheep and 1.5 cow unit for one bullock 12 . Units used for quantity of animal droppings were 15 kg/day, 10 kg/day and 02 kg/ day for bullock/ buffalo/ he-buffalo, cow and sheep/ goat, respectively 13 . Energy units used for different fuel types were, one kg firewood=4000 k.cal, one kg dung cake=2400 k.cal, one kg crop residue=3200 k.cal, one kg of LPG=10800 k.cal and one liter kerosene=7900 k.cal 14 . Similarly, for collection of the relevant information regarding fuel wood and fodder the season of the year has also been taken in to consideration e.g., during winter fuel wood requirements is more and during rainy/spring season, large quantity of various types of fodder is available for the cattle.
RESULTS AND DIScUSSION
An exploratory study was carried out at household level to find out the annual income, land holdings, cow units per household, dung produced per household, literacy status, infra-structural facilities, fuel and fodder consumption pattern with its environmental impacts interrelating socio-economic and demographic factors in the study area.
Socio-economic and literacy status
Population of the study area was divided into four categories viz., very low, low, medium and high on the basis of their monthly income. The representation of high income class group was found to be higher (90%), followed by very low, low and medium income classes group i.e. 3.33% each ( Table 1 ). The highest representation of high income class was due to the reason that they had high land holding, for agriculture use and comparatively high rate of employment in government jobs. However, Akhter and Malaviya (2014) 10 in her study in village Chak Chua of district Jammu found a high gap between medium income classes and other income classes due to the reasons that medium income class had large land holding and at least one of the family members was employed. The average annual income per family in the study area was found to be Rs.1,42,933.33. It was found that families belonged to small land holding category represented the highest land holding (83%), followed by medium land holding category (16%) ( Table  2) . No family in the study area was found to be in large and marginal land holding category. It was observed that the households belonged to small land holding category were having highest share in total land holding (74.44%), followed by medium land holding category (25.55%). Whole of the land belonged to non-irrigated category because of lack of irrigation facilities in the study area 15 . Literacy status of males and females in the study area was 64% and 36%, respectively. It was low as compared to the overall literacy status of Jammu and Kashmir which is 78.26% for males and 58.01% for females.
Comparatively low literacy rate among females was probably due to the fact that people were not aware about the importance of women literacy 10, 16 .
Livestock resource and dung production
Livestock population of study area was comprised of cow, bullock, buffalo, he-buffalo, goat and sheep. According to table 3, the highest share among total bovine population was shown by buffaloes (43.38%) and lowest by he-buffaloes (4.42%). The reason behind the largest population of buffaloes was the dependency of villagers on buffalos for milk and milk products which help them to generate income. The survey revealed that highest amount of dung was produced by buffalo (29.5 kg/ day/family) and lowest by goat (1.4 kg/day/family). The contribution of sheep in dung production was 6.6 kg /day/family, followed by bullock (5 kg/ day/ family). Cow and he-buffalo both produced 3 kg dung/ day/family. However, Akhter and Malaviya (2014) 10 in village Chak Chua, Jammu, reported very low amount of dung produced by goat/sheep (1.2 kg/ day/family) and highest amount of dung produced by cow (16 kg/day/family) due to more share of bovine population. Kumar (2002) 16 also reported highest 
Fodder consumption pattern
Common types of fodder used in the study area were found to be green fodder, top feed, crop residue and tree leaves. The average quantity of different types of fodder required per day per family, percentage of their total requirement, source of their collection and average distance covered for collection (km) is given in Table 4 . The green fodder consumption was found to be highest (16.83 kg/ day/family), followed by crop residue (13.16 kg/day/ 17 in Uttarakhand Himalaya and found that the fodder and fuel wood with drawl and consumption varied with regions and also by slopes. It has been observed that the consumption of green fodder varies in different seasons because of the availability of rain water in rainy season, green fodder dominate in the study area.
Fuel consumption pattern
The study of fuel consumption pattern was conducted among different land holding categories (LHCs) showed that the major fuel types consumed in the study area were wood, LPG and dung cake. The percent utilization of each fuel type among different LHCs is given in Table 5 . Fuel wood consumption was highest in case of medium LHC. It was observed that fuel wood extraction was higher in winter as compared to summer because of heating requirements. Similar results were found by Rawat and Sharma (2010) 18 who worked in district Rudra-prayag of central Indian Himalayas. It was found that LPG consumption was higher in small LHC (70.09%), followed by medium LHC (29.09%). The highest consumption of LPG by small LHC can be attributed to higher representation of the small LHC in the study area. The consumption of dung cake as a fuel was found to be highest in small LHC (67.741%) because of large bovine population while dung cake use was less in medium LHC (32.25%). The fuel requirement in the study area is represented in Table 6 . The highest percentage consumption in study area was that of LPG (62.57%), followed by fuel wood (19.76%) and dung cake (18.13%). It was found that consumption of kerosene oil was nil. Total fuel consumption in study area (Kcal/month) was calculated to be 17.2x10 5 kcal/month, which is very low as reported (111.49x10 6 kcal/month) by Kumar (2002) 16 in Dandasar village of district Rajouri.
Environmental issues in the study area
The people of study area were greatly dependent on the local forests for the extraction of fuel wood and timber. The timber and fuel wood were used for various household purposes. Buxus wallichiana (Chikarri wood) was used for making wooden articles. Due to its over extraction only few trees were observed in the study area. Timber was used for construction of wooden planks for houses whereas fuel wood was used for cooking and heating purpose which further generates smoke and cause indoor air pollution. Many other uncontrolled activities like deforestation, faulty agricultural practices, overgrazing, unplanned developmental activities were found to be responsible for enhancing soil erosion and landslide in the study area. Lack of proper sanitation and unhygienic conditions were prevailing in several households especially those belonged to lower income groups due to deficient infrastructure facilities and awareness. Washing and bathing activities of villagers were the main cause of polluted water bodies. Cleaning of cattle in water bodies and mixing of animal as well as human excreta also led to water pollution in the study area.
cONcLUSION
The study area has experienced many challenges in its fuel and energy consumption patterns both in quantitative as well as qualitative terms, mainly due to increase in population growth, economic activity and development. Thus, appropriate measures e.g. regeneration and ecodevelopment of degraded forests are needed for the protection and conservation of natural resources in the study area. Villagers must be encouraged for the use of renewable energy resources like solar energy. Community biogas plants should be initiated to provide clean, green and convenient fuel for cooking along with development of water harvesting structures so as to create facilities for irrigation purpose. Proper awareness to villagers should be provided over sanitation issues to create a healthy and disease free environment.
